In recent years, a system to measure sea conditions in real time for carrying in a buoy is developed. In this system, wave conditions (i.e. wave height, period and direction) are obtained from calculating the buoy's motion equation with its accurate response amplitude operator using measured buoy's motion. Therefore, it is necessary to take the functions in design stage, in order to design for an optimum form of buoy for installed sea area. Firstly, the accuracy of an existing motion calculation program based on potential theory is checked. It is found that the calculation overestimates the harmonic heaving amplitude for some buoys.
INTRODUCTION
In recent years, the real time data of waves around the Japanese ocean is needed for disaster prevention purposes (huge typhoons, Tsunami, etc) . In order to measure the data of the ocean waves reasonably, a development of instrumentation system which is added to various buoys already installed at sea or a drift buoy is considered now. This system presumes a wave height and wave directions from the motion data of a buoy by using the response amplitude operator of the buoy in waves.
In this study, the characteristics of hydrodynamic forces acting on a buoy are experimentally investigated for the drifting buoy. The motion of a buoy in waves is evaluated. Firstly, the accuracy of an existing motion calculation program based on potential theory is checked. It is found that the calculation overestimates the heaving amplitude in resonance for some buoys. Then, in order to understand the reasons, the characteristics of the hydrodynamic forces acting on the buoy are investigated with a forced heaving motion test. Moreover, an empirical estimation formula of the hydrodynamic force is proposed. Finally, a motion calculation including the viscous effects is carried out and the results are compared with measured results.
CHARACTERISTIC OF BUOYS' MOTION
The side views of the models of buoy are shown in figure 1. Each buoy has different characteristic. The A-0 has a big float, while the B-0 has a large and thin float. The L-4 type is a simpler buoy. In the figure, the dimensions of these buoys are also shown, which are indicated in the real scale (the unit in mm). The sizes of the A-0 and the B-0 are almost real size (1/1 scale), and the size of L-4 is 1/10 scale.
Under the free condition in heaving, pitching and surging (and drift), the motions of these buoys are measured in regular waves. The conditions of incident waves are shown in Table 1 . A motion calculation by three-dimensional Boundary Element Method (3D-BEM) is also carried out for a comparison purpose. 
